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LIQUID TIGHT ELECTRICAL HOUSING

TECHNICAL FIELD

The present disclosure relates generally to electrical hous-
ings and more particularly to systems, methods, and devices
tor liquad tight electrical wiring housings.

BACKGROUND

Electrical housings can be used for a number of purposes.
For example, electrical housings can be used to connect ends
of one electrical cable to ends of another electrical cable. In
such a case, a user may occasionally need to access the
clectrical housing to perform maintenance and repairs. In
some situations, the electrical housing 1s located 1n an envi-
ronment that 1s subject to adverse environmental conditions,
such as moisture. In such a case, accessing the electrical
housing designed for such adverse environmental conditions
can be time consuming because of the configuration of such
clectrical housings. Further, electrical housings designed for
such adverse environmental conditions can be expensive.

SUMMARY

In general, 1n one aspect, the disclosure relates to a liquid
tight electrical housing. The liquid tight electrical housing
can 1nclude a housing body. The housing body of the liquid
tight electrical housing can include a first housing body piece
having a first wall having a first opening and a second open-
ing, where the second opening includes a housing coupling
teature. The housing body of the liquid tight electrical hous-
ing can also include a second housing body piece removably
coupled to the first housing body piece, where the second
housing body piece has a second wall having a third opening,
and a fourth opening, where the fourth opeming includes a
complementary housing coupling feature that removably
couples to the housing coupling feature of the first housing
body piece. The liquid tight electrical housing can also
include a first coupling component disposed 1n the first open-
ing of the first housing body piece, where the first coupling
component includes a first electrical enclosure coupling fea-
ture that 1s configured to couple to a first electrical enclosure.
The liquad tight electrical housing can further include a sec-
ond coupling component disposed in the third opening of the
second housing body piece, where the second coupling com-
ponent mcludes a second electrical enclosure coupling fea-
ture that 1s configured to couple to a second electrical enclo-
sure. The housing body can provide protection with respect to
harmiul effects on electrical equipment disposed within the
housing body due to ingress of water.

In another aspect, the disclosure can generally relate to an
clectrical system. The electrical system can include a first
clectrical enclosure having a first enclosure wall that forms a
first cavity, where the first cavity has disposed therein a first
clectrical cable. The electrical system can also include a sec-
ond electrical enclosure having a second enclosure wall that
forms a second cavity, where the second cavity has disposed
therein a second electrical cable 1s disposed. The electrical
system can further include a liquid tight electrical housing
disposed between and coupled to the first electrical enclosure
and the second electrical enclosure. The liquid tight electrical
housing of the electrical system can include a housing body
having a first housing body piece, where the first housing
body piece includes a first housing body wall having a first
opening and a second opening, where the second opening
includes a housing coupling feature. The housing body of the
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2

liquid tight electrical housing of the electrical system can also
include a second housing body piece, where the second hous-
ing body piece 1s removably coupled to the first housing body
piece, where the second housing body piece includes a second
housing body wall having a third opening and a fourth open-
ing, where the fourth opening includes a complementary
housing coupling feature that removably couples to the hous-
ing coupling feature of the first housing body piece. The
liquid tight electrical housing of the electrical system can also
include a first coupling component disposed 1n the first open-
ing of the first housing body piece, where the first coupling
component includes a first electrical enclosure coupling fea-
ture that 1s configured to couple to the first electrical enclo-
sure. The liquid tight electrical housing of the electrical sys-
tem can further include a second coupling component
disposed 1n the third opening of the second housing body
piece, where the second coupling component includes a sec-
ond electrical enclosure coupling feature that 1s configured to
couple to the second electrical enclosure. The first electrical
cable and the second electrical cable can be coupled to each
other within the housing body. The housing body can provide
protection with respect to harmiul effects on the first electri-
cal cable and the second electrical cable due to ingress of
water.

These and other aspects, objects, features, and embodi-
ments will be apparent from the following description and the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate only example embodiments and are
therefore not to be considered limiting in scope, as the
example embodiments may admit to other equally effective
embodiments. The elements and features shown in the draw-
ings are not necessarily to scale, emphasis 1nstead being
placed upon clearly 1llustrating the principles of the example
embodiments. Additionally, certain dimensions or position-
ings may be exaggerated to help visually convey such prin-
ciples. In the drawings, reference numerals designate like or
corresponding, but not necessarily identical, elements.

FIG. 1 shows a cable harness subassembly 1n accordance
with example embodiments known in the art.

FIGS. 2A and 2B show a cable harness assembly 1n accor-
dance with example embodiments known 1n the art.

FIGS. 3A and 3B show an electrical system that includes a
liqguid tight electrical housing 1n accordance with certain
example embodiments.

FIGS. 4 and 5 show a housing body of a liquid tight elec-
trical housing 1n accordance with certain example embodi-
ments.

FIGS. 6 A-7B show coupling components of a liquid tight
clectrical housing 1n accordance with certain example
embodiments.

DETAILED DESCRIPTION

In general, example embodiments provide systems, meth-
ods, and devices for liquid tight electrical housings. Example
liquid tight electrical housings provide a number of benefits.
Such benefits can include, but are not limited to, ease of
access, compliance with applicable industry standards, lower
cost, ease of mstallation, and protection of electrical contents.

The example embodiments discussed herein can be
directed to any type of application (e.g., a PV solar system,
generation control systems, branch circuit management and
protection). A user may be any person that interacts with
example electrical housings. Examples of a user may include,
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but are not limited to, an engineer, an electrician, an instru-
mentation and controls technician, a mechanic, an operator, a
consultant, a contractor, and a manufacturer’s representative.
Further, as used herein, the term “diameter” 1s used to
describe a dimension of a component of a liquid tight electri-
cal housing. A diameter can be used to describe a dimension
for a circular component, an oval-shaped component, a
square-shaped component, a rectangular component, a hex-
agonally-shaped component, or any other shape for a com-
ponent. For example, a diameter can be used to describe a
dimension from one side of a coupling component to another
side of the coupling component, regardless of the shape of the
coupling component.

As defined herein, an electrical enclosure 1s any type of
cabinet or enclosure 1side of which 1s disposed electrical
and/or electronic equipment. Such electrical and/or elec-
tronic equipment can mclude, but 1s not limited to, electrical
cables and/or electrical conductors. Examples of an electrical
enclosure can include, but are not limited to, a junction box, a
motor control center, a breaker box, an electrical housing
(such as the example liquid tight electrical housing described
herein), a conduit, a control panel, an indicating panel, and a
control cabinet. Electrical enclosures that have a door, a
cover, or some other similar form of access (e.g., any of the
above-listed examples aside from a conduit) can be called a
box herein. An electrical enclosure can have any of a number
ol shapes, stifinesses, and/or sizes.

The electrical housings (or components thereof, such as the
housing body) described herein can be made of one or more of
a number of suitable materials to allow the electrical housing
to meet certain standards and/or regulations while also main-
taining durability 1 light of the one or more conditions under
which the example electrical housings can be exposed.
Examples of such materials can include, but are not limited to,
aluminum, stainless steel, fiberglass, glass, plastic, and rub-
ber.

Any components (e.g., housing body) of example electrical
housings, or portions thereof, described herein can be made
from a single piece (as from a mold, injection mold, die cast,
or extrusion process). In addition, or in the alternative, one or
more components (or portions thereof) of an electrical hous-
ing can be made from multiple pieces that are mechanically
coupled to each other. In such a case, the multiple pieces can
be mechanically coupled to each other using one or more of a
number of coupling methods, including but not limited to
epoxy, welding, fastening devices, compression fittings, mat-
ing threads, and slotted fittings. One or more pieces that are
mechanically coupled to each other can be coupled to each
other 1n one or more of a number of ways, including but not
limited to fixedly, hingedly, removeably, slidably, and thread-
ably.

Components and/or features described herein can include
clements that are described as coupling, fastening, securing,
or other similar terms. Such terms are merely meant to dis-
tinguish various elements and/or features within a component
or device and are not meant to limit the capability or function
of that particular element and/or feature. For example, a fea-
ture described as a “coupling feature” can couple, secure,
fasten, and/or perform other functions aside from merely
coupling. In addition, each component and/or feature
described herein can be made of one or more of a number of
suitable materials, including but not limited to metal, rubber,
and plastic.

A coupling feature (including a complementary coupling
teature) as described herein can allow one or more compo-
nents and/or portions of a liquid tight electrical housing (e.g.,
a coupling component, a housing body piece) to become
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mechanically and/or electrically coupled, directly or indi-
rectly, to another portion of the liquid tight electrical housing.
A coupling feature can include, but 1s not limited to, a portion
of a hinge, an aperture, a recessed area, a protrusion, a slot, a
spring clip, a tab, a detent, and mating threads. One portion of
a liquid tight electrical housing can be coupled to another
portion of the liquid tight electrical housing by the direct use
of one or more coupling features.

In addition, or 1n the alternative, a portion of an example
liquid tight electrical housing can be coupled to another por-
tion of the liquid tight electrical housing using one or more
independent devices that interact with one or more coupling
teatures disposed on a component of the liquid tight electrical
housing. Examples of such devices can include, but are not
limited to, a pin, a hinge, a fastening device (e.g., a bolt, a
screw, a rivet), epoxy, solder, welding material, and a spring.
One coupling feature described herein can be the same as, or
different than, one or more other coupling features described
herein. A complementary coupling feature as described
herein can be a coupling feature that mechanically couples,
directly or indirectly, with another coupling feature.

In certain example embodiments, liquid tight electrical
housings are subject to meeting certain standards and/or
requirements. Examples of entities that set and/or maintain
standards that can apply to liquid tight electrical housings can
include, but are not limited to, the National Flectric Code
(NEC), the National FElectrical Manufacturers Association
(NEMA), the Institute of Electrical and Electronics Engi-
neers (IEEE), and Underwriters” Laboratories (UL).

For example, the exemplary liqud tight electrical housing
can be considered an enclosure that meets the NEMA 4X
standard. In such a case, the liquid tight electrical housing 1s
constructed to provide a degree of protection against, at least,
corrosion, falling dirt, rain, sleet, snow, 1ce, windblown dust,
splashing water, and hose-directed water. In some cases, the
example liquid tight electrical housings described herein can
be located, either permanently or temporarily, under water.
Thus, the example liquid tight electrical housings described
herein can meet these standards (e.g., the housing body pro-
vides protection with respect to harmful effects on electrical
equipment disposed within the housing body due to the
ingress of water). Use of example embodiments described
herein meet (and/or allow a corresponding device to meet)
such standards when required. In some (e.g., PV solar) appli-
cations, additional standards particular to that application
may be met by the example liquid tight electrical housings
described herein.

In some cases, the example liquid tight electrical housings
described herein can be located in hazardous locations or
environments. A hazardous location or environment 1s a place
where concentrations of vapor, dust, and/or flammable gas
can exist. Electrical equipment, including electrical enclo-
sures, that are positioned 1n such a hazardous location must be
specially designed and tested to ensure that the equipment
does not 1nitiate or propagate an explosion due to arcing or
high surface temperature. An electrical enclosure located in a
hazardous location must meet certain strict industry standards
set by a number of industry safety experts. For example, inthe
United States, NEMA sets standards (oiten 1in conjunction
with or adopted by other expert third party industry groups,
such as the American National Standards Institute (“ANSI™))

tfor electrical enclosures 1n hazardous locations. Examples of
such standards can include, but are not limited to, NEMA 7,
NEMA 8, and NEMA 9.

Example embodiments of liquid tight electrical housings
will be described more fully hereinafter with reference to the
accompanying drawings, in which example embodiments of
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liquad tight electrical housings are shown. Liquid tight elec-
trical housings may, however, be embodied 1n many different
forms and should not be construed as limited to the example
embodiments set forth herein. Rather, these example embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of liquid tight
clectrical housings to those of ordinary skill 1n the art. Like,
but not necessarily the same, elements (also sometimes called
components) 1n the various figures are denoted by like refer-
ence numerals for consistency.

Terms such as “first”, “second”, “top”, “side”, “width”,
“length”, “bottom™, “thickness™, “inner”, “upper”, and
“lower” are used merely to distinguish one component (or
part of a component or state of a component) from another.
Such terms are not meant to denote a preference or a particu-
lar orientation, and are not meant to limit embodiments of
liquid tight electrical housings. In the following detailed
description of the example embodiments, numerous specific
details are set forth in order to provide a more thorough
understanding of the invention. However, 1t will be apparent
to one of ordinary skill in the art that the invention may be
practiced without these specific details. In other instances,
well-known features have not been described in detail to
avold unnecessarily complicating the description.

FIG. 1 depicts a cable harness subassembly 100 1n accor-
dance with example embodiments known 1n the art. The cable
harness subassembly 100 includes an electrical enclosure 180
(in this case, a junction box), a cable harness 190 that 1s partly
disposed within the electrical enclosure 180 and partly dis-
posed outside the electrical enclosure 180, and another elec-
trical enclosure 170 (1n this case, a ngid conduit) that 1s
disposed 1n and partially protrudes through a ground surface
105. In this case, the ground surface 1035 1s cement. In any
case, the electrical enclosure 170 1s fixed 1n place relative to
the ground surface 105. The electrical enclosure 170 has a
wall 171 that forms a cavity 172.

The cable hamess 190 includes a number of electrical
conductors 191, where the distal end (the part of the cable
harness 190 disposed outside the electrical enclosure 180) of
cach electrical conductor 191 1s terminated with an electrical
connector 192. The electrical connectors 192 are configured
to couple to complementary electrical connectors of an elec-
trical cable (e.g., another cable harness) disposed within the
cavity 172 of the electrical enclosure 170. In some cases, the
cable harness 190 and the electrical enclosure 180 can be a
pre-assembled 1tem.

FIGS. 2A and 2B depict a cable harness assembly 200 in
accordance with example embodiments known 1n the art. The
cable harness assembly 200 includes the cable harness sub-
assembly 100 of FIG. 1. In addition to the cable harness
subassembly 100 described above, the cable harness assem-
bly 200 of FIGS. 2A and 2B includes an electrical enclosure
260 (1n this case, a rigid conduit) coupled to electrical enclo-
sure 180. The electrical enclosure 260 has a wall 261 1nside of
which the cable harness 190 (e.g., the portion of the cable
harness 190 that 1s visible 1n FIG. 1) 1s disposed.

In addition, the cable harness assembly 200 includes an
clectrical housing 263 coupled to the electrical enclosure 260.
Specifically, the electrical housing 265 1s coupled to an end of
the electrical enclosure 260 opposite the end of the electrical
enclosure 260 coupled to electrical enclosure 180. The elec-
trical housing 263 encloses the electrical connectors 192 of
the cable harness 190 as well as the complementary electrical
connectors of the electrical cable disposed within the cavity
172 of the electrical enclosure 170.

The electrical housing 265 includes a top section 262 and a

bottom section 273. The top section 262 can include a tran-
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sition piece 263 that couples to the electrical enclosure 260.
Similarly, the bottom section 272 can include a transition
piece (hidden from view) that couples to the electrical enclo-
sure 170. With the configuration of the cable harness assem-
bly 200, performing maintenance, reconfiguration, and/or
replacement of the components disposed within the electrical
housing 265 (e.g., electrical connectors 192) cannot be per-
formed without compromising the electrical housing 265
and/or at least one electrical connector directly coupled to the
clectrical housing 265, or moving a subassembly that
includes the electrical enclosure 180 and the electrical enclo-
sure 260. In some cases, the cable harness 190, the electrical
enclosure 260, and the electrical enclosure 180 can be a
pre-assembled 1tem.

FIGS. 3A-7B show various views of some or all of a cable
harness assembly 300 that includes a liquid tight electrical
housing 310 1n accordance with certain example embodi-
ments. Specifically, FIGS. 3A and 3B show a cross-sectional
side perspective view and an exploded view, respectively, of a
portion of the cable harness assembly 300 that includes the
liquid tight electrical housing 310. FIGS. 4 and 5 show a
cross-sectional side view of housing body pieces (housing
body piece 320 1n FIG. 4 and housing body piece 330 1n FIG.
5) of a housing body of the liquid tight electrical housing 310.
FIGS. 6 A and 6B show a side view and a cross-sectional side
view ol a coupling component 340 of the liquid tight electri-
cal housing 310. FIGS. 7A and 7B show a side view and a
cross-sectional side view of another coupling component 350
of the liquid tight electrical housing 310. In one or more
embodiments, one or more of the features shown in FIGS.
3A-7B may be omitted, added, repeated, and/or substituted.
Accordingly, embodiments of a liquid tight electrical housing
(or portions thereol) should not be considered limited to the
specific arrangements of components shown in FIGS. 3A-7B.

Referring to FIGS. 1-7B, the electrical enclosure 360 of
FIGS. 3A and 3B can be substantially the same as the elec-
trical enclosure 160 of FIGS. 1-2B. Similarly, the electrical
enclosure 370 of FIGS. 3A and 3B can be substantially the
same as the electrical enclosure 170 of FIGS. 1-2B. The liquad
tight electrical housing 310 1s configured to replace the elec-
trical housing 265 of FIGS. 2A and 2B. Specifically, the
liquid tight electrical housing 310 can be opened and reclosed
without compromising itself (e.g., continuing to meet appli-
cable standards and/or regulations) or any other portions
(e.g., electrical enclosure 360, electrical enclosure 370) of the
cable harness assembly 300.

In certain example embodiments, the liquid tight electrical
housing 310 includes a housing body piece 320 of a housing
body, a housing body piece 330 of the housing body, a cou-
pling component 340, and another coupling component 350.
In addition to FIGS. 3A and 3B, FIG. 4 shows the housing
body piece 320 of the housing body. The housing body piece
320 can have a wall 321 that has one or more openings. For
example, as shown in FIGS. 3A, 3B, and 4, there can be an
opening 325 at the top end 323 of the wall 321 and an opening
327 at the bottom end 322 of the wall 321 of the housing body
piece 320. The opening 327 and the opening 325 can have any
of anumber of shapes when viewed from above, including but
not limited to circular (as shown 1n FIGS. 3A, 3B, and 4),
oval, square, and hexagonal. These openings, as well as any
other openings 1n the wall 321 of the housing body piece 320,
can be disposed at any other point on the wall 321.

The housing body piece 320 can include one or more
coupling features to allow the housing body piece 320 to
couple to one or more other components of the liquid tight
clectrical housing 310. For example, as shown in FIGS. 3A-4,
the opening 325 can include a coupling feature 324 to allow
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the housing body piece 320 to couple to the coupling com-
ponent 340. In this case, the coupling feature 324 1s mating
threads disposed along some or all of the wall that defines the
opening 325 1n the wall 321. Alternatively, there may not be
any coupling feature disposed on or proximate to the opening
325. In such a case, the coupling component 340 (or a portion
thereol) can be disposed 1n the opeming 3235 without being,
connected or otherwise coupled to the housing body piece
320.

As another example, the opening 327 can include a cou-
pling feature 328. For example, in this case, the coupling
feature 328 1s mating threads disposed along some or all of the
wall that defines (at least 1in part) the opening 327 1n the wall
321. More specifically, the bottom end 322 of the wall 321 of
the housing body piece 320 1s divided into an outer portion
322A and an inner portion 322B, with the coupling feature
328 disposed therebetween. The outer portion 322A 15 verti-
cally offset from the 1nner portion 322B by a distance as to
complement the configuration of the top end 332 of the wall
331 of the housing body piece 330, described below. Alter-
natively, there may not be any coupling feature disposed on or
proximate to the opening 327.

In certain example embodiments, the housing body piece
320 can include one or more channels adjacent to and/or
integrated with a coupling feature. In such a case, a sealing
device (e.g., gasket, o-ring, silicone) can be disposed within
such a channel to help prevent certain elements (e.g., dust,
moisture) outside the liquid tight electrical housing 310 from
entering the interior of the liquid tight electrical housing 310.
For example, as shown 1 FIG. 4, a channel 329 can be
disposed on the inner portion 322B of the wall 321. Examples
of other locations on the housing body piece 320 where a
channel can be disposed can 1nclude, but are not limited to,
the mnner portion 322A and the mner surface of the top end
323.

The housing body piece 330 can have a wall 331 that has
one or more openings. For example, as shown 1n FIGS. 3A,
3B, and 4, there can be an opening 335 at the bottom end 333
of the wall 331 and an opening 337 at the top end 332 of the
wall 331 of the housing body piece 330. The opening 337 and
the opening 3335 can have any of a number of shapes when
viewed from above, including but not limited to circular (as
shown 1n FIGS. 3A, 3B, and 4), oval, square, and hexagonal.
These openings, as well as any other openings 1n the wall 331
of the housing body piece 330, can be disposed at any other
point on the wall 331.

The housing body piece 330 can include one or more
coupling features to allow the housing body piece 330 to
couple to one or more other components of the liquid tight
clectrical housing 310. For example, the opeming 335 can
include a coupling feature (not shown) that couples to the
coupling component 350. In such a case, the coupling feature
can be mating threads disposed along some or all of the wall
334 that defines the opening 3335 in the wall 331. Alterna-
tively, as shown 1n FIGS. 3A, 3B, and 5, there may not be any
coupling feature disposed on or proximate to the opening 335.
In such a case, the coupling component 350 (or a portion
thereot) can be disposed in the opening 335 without being
connected or otherwise coupled to the housing body piece
330.

Similarly, the opening 337 can include a coupling feature
338. For example, 1n this case, the coupling feature 338 is
mating threads disposed along some or all of the wall that
defines (atleastin part) the opening 337 1n the wall 331. More
specifically, the bottom end 332 of the wall 331 of the housing
body piece 330 1s divided into an outer portion 332A and an
inner portion 332B, with the coupling feature 338 disposed
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therebetween. The outer portion 332A 1s vertically offset
from the mner portion 332B by a distance as to complement
the configuration of the bottom end 322 of the wall 321 of the
housing body piece 320, as described above. Alternatively,
there may not be any coupling feature disposed on or proxi-
mate to the opening 337.

When the housing body piece 330 and the housing body
piece 320 are coupled to each other (or abut against each
other), the housing body if formed. The housing body can
have one or more of a number of shapes. Examples of such
shapes can include, but are not limited to, a sphere and an
cllipsoid. The shape, size, and dimensions of the housing
body can be symmetrical or asymmetrical about an axis
defined by where the housing body piece 330 and the housing
body piece 320 are coupled to each other (or abut against each
other).

In certain example embodiments, the housing body piece
330 can include one or more channels adjacent to and/or
integrated with a coupling feature. In such a case, a sealing
device (e.g., gasket, o-ring, silicone) can be disposed within
such a channel to help prevent certain elements (e.g., dust,
moisture) outside the liquid tight electrical housing 310 from
entering the interior of the liquid tight electrical housing 310.
While no such channels are shown 1n FIG. 5, examples of
locations on the housing body piece 330 where a channel can
be disposed can include, but are not limited to, the inner
portion 332A, the mnner portion 332B, and the inner surface of
the bottom end 333.

In certain example embodiments, the coupling component
340 of the liquid tight electrical housing 310 includes an
upper portion 341, a lower portion 342, and an optional base
portion 343. The upper portion 341 can have a top surface 441
and a side surface 444. The lower portion 342 can abut against
the upper portion 341 and also have a top surface 442 and a
side surface 4435. The optional base portion 343 can abut
against the lower portion 342 and have a top surface 447, a
side surface 346, and a bottom surface 347. There can be a
cavity 349, formed by an inner surface 448, that traverses the
height of the coupling component 340.

The upper portion 341, the lower portion 342, the base
portion 343, and the cavity 349 of the coupling component
340 can have any of a number of shapes when viewed from
above, mcluding but not limited to circular (as shown 1n
FIGS. 3A, 3B, 6 A, and 6B), oval, square, and hexagonal. The
diameter of the inner surface 448 forming the cavity 349 can
be less than the diameter of the side surface 444 of the upper
portion 341. The diameter of the side surface 444 of the upper
portion 341 can be less than the diameter of the side surface
4435 of the lower portion 342. The diameter of the side surface
4435 of the lower portion 342 can be less than the diameter of
the side surface 346 of the base portion 343.

In some cases, the height of the lower portion 342 can be
substantially the same as the height of the opening 325 of the
housing body piece 320 inside of which the coupling compo-
nent 340 can be disposed. Further, the diameter of a portion
(1n this case, the lower portion 342) of the coupling compo-
nent 340 can be substantially the same as, or slightly less than,
the diameter of the opening 3235 of the housing body piece
320.

In certain example embodiments, the coupling component
340 of the liquid tight electrical housing 310 can have one or
more of a number of coupling features to allow the coupling
component 340 to couple to one or more other components of
the liguad tight electrical housing 310. For example, as shown
in FIGS. 3A, 3B, 6 A and 6B, the side surface 445 of the lower
portion 342 can include a coupling feature 343 to allow the
lower portion 342 of the coupling component 340 to couple to
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the opening 325 of the housing body piece 320. In this case,
the coupling feature 345 1s mating threads disposed along
some or all of the side surface 445 and complement the
coupling feature 324 of the opening 325. Alternatively, there
may not be any coupling feature disposed on or proximate to
the side surface 445. In such a case, the coupling component
340 (or a portion thereol) can be disposed 1n the opening 3235
without being connected or otherwise coupled to the housing,
body piece 320. This would allow the coupling component
340 and the housing body piece 320 to rotate independently of
cach other.

As another example, as shown1in FIGS. 3A, 3B, 6 Aand 6B,
the inner surface 448 of the upper portion 341 can include a
coupling feature 348 to allow the upper portion 341 of the
coupling component 340 to couple a complementary cou-
pling feature (in this case, coupling feature 363 disposed on a
portion of the electrical enclosure wall 361) of an electrical
enclosure (1n this case, electrical enclosure 360). In this case,
the coupling feature 348 1s mating threads disposed along
some or all of the mner surface 448 of the upper portion 341
(and, 1n some cases, also of the lower portion 342 and the base
portion 343) and complement the coupling feature 363 of the
clectrical enclosure 360. Alternatively, there may not be any
coupling feature disposed on or proximate to the inner surface
448. In such a case, the electrical enclosure 360 can be
coupled to some portion of the liquid tight electrical housing
310 in some other way.

When the electrical housing 360 1s coupled to the hiquid
tight electrical housing 310 (in this case, when the electrical
housing 360 1s coupled to the coupling component 340 and
the coupling component 340 1s coupled to the housing body
piece 320), one or more electrical conductors 391 (also called
one or more electrical cables 391) can be disposed 1n the
cavity 362 formed by the electrical enclosure wall 361 of the
electrical enclosure 360, and the electrical connector 392 at
the end of each electrical conductor 391 can be disposed
proximate to the opening 327 of the housing body piece 320.
In PV solar system applications, the electrical cable 391 can
be called a cord grip.

The optional base portion 343 of the coupling component
340 can be used as a stop to prevent the coupling component
340 from being disposed too far into the opening 325 of the
housing body piece 320. For example, the base portion 343
can abut against the mner surface of the top end 323 of the
housing body piece 320, thus preventing the coupling com-
ponent 340 from being disposed further upward into the open-
ing 325 of the housing body piece 320. In addition, or 1n the
alternative, some other feature (e.g., a tab, a detent, a termi-
nation of a coupling feature) of the coupling component 340
and/or the housing body piece 320 can be added and/or used
to limat the vertical travel of the coupling component 340
relative to the housing body piece 320.

In certain example embodiments, the coupling component
350 of the liquid tight electrical housing 310 includes an
upper portion 351, and a lower portion 352. The upper portion
351 can have a top surface 352, a bottom surface 354, and a
side surface 353. The lower portion 352 can abut against the
upper portion 351 and have a bottom surface 356 and a side
surface 355. There can be a cavity 357, formed by an inner
surface 359, that traverses the height of the coupling compo-
nent 350.

The upper portion 351, the lower portion 352, and the
cavity 349 of the coupling component 350 can have any of a
number of shapes when viewed from above, including butnot
limited to circular (as shown in FIGS. 3A, 3B, 7A, and 7B),
oval, square, and hexagonal. The diameter of the inner surface
359 forming the cavity 357 can be less than the diameter of the
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side surface 355 of the lower portion 352. The diameter of the
side surtace 3355 of the lower portion 352 can be less than the
diameter of the side surface 353 of the upper portion 351.

In some cases, the height of the lower portion 352 can be
substantially the same as, or greater than, the height of the
opening 335 of the housing body piece 330 1nside of which
the coupling component 350 can be disposed. Further, the
diameter of a portion (1n this case, the lower portion 352) of
the coupling component 350 can be substantially the same as,
or slightly less than, the diameter of the opening 3335 of the
housing body piece 330.

In certain example embodiments, the coupling component
350 of the liquid tight electrical housing 310 can have one or
more of a number of coupling features to allow the coupling
component 350 to couple to one or more other components of
the liquid tight electrical housing 310. For example, while not
shown 1n FIGS. 3A-7B, the side surtace 355 of the lower
portion 352 can include a coupling feature (e.g., mating
threads) to allow the lower portion 352 of the coupling com-
ponent 350 to couple to complementary coupling features
(alsonot shown 1n FIGS. 3A-7B) disposed onthe opening 335
of the housing body piece 330. Alternatively, as shown 1n
FIGS. 3A, 3B, 7A, and 7B, there may not be any coupling
teature disposed on or proximate to the side surface 3535. In
such a case, the coupling component 350 (or a portion
thereol) can be disposed in the opening 335 without being
connected or otherwise coupled to the housing body piece
330. This would allow the coupling component 350 and the
housing body piece 330 to rotate independently of each other.

As another example, as shownin FIGS. 3A, 3B, 7A and 7B,
the iner surface 359 of the lower portion 352 can include a
coupling feature 358 to allow the lower portion 352 of the
coupling component 350 to couple a complementary cou-
pling feature (1n this case, coupling feature 373 disposed on a
portion of the electrical enclosure wall 371) of an electrical
enclosure (1n this case, electrical enclosure 370). In this case,
the coupling feature 358 1s mating threads disposed along
some or all of the inner surface 339 of the lower portion 352
(and, 1n some cases, also of the upper portion 351) and
complement the coupling feature 373 of the electrical enclo-
sure 370. Alternatively, there may not be any coupling feature
disposed on or proximate to the inner surface 359. In such a
case, the electrical enclosure 370 can be coupled to some
portion of the liquid tight electrical housing 310 1n some other
way.

When the electrical housing 370 1s coupled to the liquid
tight electrical housing 310 (1n this case, when the electrical
housing 370 1s coupled to the coupling component 350 and
the coupling component 350 abuts against the housing body
piece 330), one or more electrical conductors 396 (also called
one or more electrical cables 396) can be disposed 1n the
cavity 372 formed by the electrical enclosure wall 371 of the
electrical enclosure 370, and the electrical connector 397 at
the end of each electrical conductor 396 can be disposed
proximate to the opeming 337 of the housing body piece 330.
Electrical connector 392 and electrical connector 397 can
have any of a number of forms to allow them to couple to each
other, either directly or indirectly. Such forms can include but
are not limited to a pin-and-socket connector, a spade con-
nector, a ring connector, a terminal block, electrical tape, and
a twist connector.

As described above, 1n certain example embodiments, one
or more sealing devices can be disposed in a channel of a
component of the liquid tight electrical housing 310. In addi-
tion, or 1n the alternative, a sealing device (e.g., sealing device
303) can be disposed between two components of the liquid
tight electrical housing 310 without a channel. For example,
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as shown 1 FIGS. 3A and 3B, sealing device 303 can be
placed over the lower portion 352 of the coupling component
350, between the upper portion 351 of the coupling compo-
nent 350 and the 1nner surface of the bottom end 333 of the
housing body piece 330. The purpose of such sealing devices
(c.g., sealing device 303) can serve substantially the same
purpose of the sealing devices described above.

Such sealing devices can be used when two components of
the liquid tight electrical housing 310 are freely movable
(e.g., rotatable) with respect to each other. For example, as
shown 1n FIGS. 3A-7B, the side surface 355 of the lower
portion 352 of the coupling component 350 and the opening,
335 of the housing body piece 330 are without coupling
teatures, and so the coupling component 350 and the housing
body piece 330 can be freely rotatable with respect to each
other. In such a case, the housing body piece 330 and the
housing body piece 320 can be coupled to and decoupled
from each other (using coupling features 328 and coupling
features 338) without compromising the rest of the cable
harness assembly 300.

In other words, the housing body can be opened (the hous-
ing body piece 330 and the housing body piece 320 can be
coupled from each other) to access the electrical connectors
392 and the electrical connectors 397 without having to
remove and/or destroy any other component of the cable
harness assembly 300. The sealing device 303 (and/or other
similar sealing devices at other locations) can be used to
maintain a liquid tight seal and/or perform other functions
necessary to allow the liquid tight electrical housing 310 to
meet any applicable standards and/or regulations.

In certain example embodiments, one of the coupling com-
ponents 1s coupled to a housing body piece using coupling
teatures, while the other coupling component merely abuts
against the other housing body piece. For example, as shown
in FIGS. 3A-7B, the coupling component 340 1s coupled to
housing body piece 320 using coupling feature 345 and cou-
pling feature 324, respectively, while the coupling component
350 merely abuts against the housing body piece 330. Such a
configuration can allow a user to access the electrical connec-
tors (e.g., electrical connectors 392, the electrical connectors
397) inside the housing body while allowing the liquid tight
clectrical housing 310 to continue to meet any applicable
standards and/or regulations.

As an alternative, both coupling components can merely
abut against their respective housing body piece. In such a
case, multiple sealing devices, such as sealing device 303, can
be used to allow the liquid tight electrical housing 310 to
continue to meet any applicable standards and/or regulations
while providing a user access to the electrical connectors
(e.g., electrical connectors 392, the electrical connectors 397)
inside the housing body.

As yet another alternative, both coupling components can
be coupled to their respective housing body piece. In such a
case, one or more of the coupling features would need to be
specially designed. For example, if coupling feature 328 and
coupling feature 324 of the housing body piece 320, coupling
teature 345 of the coupling component 340, and coupling
teature 338 of the housing body piece 330 are all mating
threads, some of the mating threads (e.g., coupling feature
328 and coupling feature 338) can be threaded for one direc-
tion (e.g., right-handed thread), while the other mating
threads (e.g., coupling feature 324 and coupling feature 345)
can be threaded in an opposite direction (e.g., left-handed
thread). This would cause at least a portion of the liquid tight
clectrical housing 310 to act as a turnbuckle, which could
allow a user to access the electrical connectors (e.g., electrical
connectors 392, the electrical connectors 397) inside the
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housing body while allowing the liquid tight electrical hous-
ing 310 to continue to meet any applicable standards and/or
regulations.

Example embodiments provide for a liquid tight electrical
housing. Specifically, certain example embodiments allow
for a user to access the contents (e.g., electrical connectors,
clectrical conductors) 1nside the liquid tight electrical hous-
ing without compromising the structural integrity of the sys-
tem or any components thereof. Further, example liquid tight
clectrical housings described herein are designed to meet any
applicable 1ndustry standards and/or regulations. For
example, by being liquid tight, the example liquid tight elec-
trical housings can comply asa NEMA 4X enclosure. Insome
cases, the example liquid tight electrical housings described
herein are so effective that, when assembled, they can be
located, either permanently or temporarily, under water.
Example embodiments provide for easier installation, easier
servicing, and easier maintenance.

Although embodiments described herein are made with
reference to example embodiments, it should be appreciated
by those skilled 1n the art that various modifications are well
within the scope and spirit of this disclosure. Those skilled in
the art will appreciate that the example embodiments
described herein are not limited to any specifically discussed
application and that the embodiments described herein are
illustrative and not restrictive. From the description of the
example embodiments, equivalents of the elements shown
therein will suggest themselves to those skilled 1n the art, and
ways of constructing other embodiments using the present
disclosure will suggest themselves to practitioners of the art.
Theretfore, the scope of the example embodiments 1s not
limited herein.

What 1s claimed 1s:

1. A liquid tight electrical housing, comprising:

a first housing body piece comprising a {irst periphery wall
having a first top opening and a first bottom opening,
wherein the first bottom opening comprises a housing
coupling feature;

a second housing body piece removably coupled to the first
housing body piece, wherein the second housing body
piece comprises a second periphery wall having a sec-
ond bottom opening and a second top opening, wherein
the second top opening comprises a complementary

housing coupling feature that removably couples to the

housing coupling feature of the first housing body piece;

a first coupling component disposed 1n the first top opening,

of the first housing body piece, wherein the first coupling
component comprises a first conduit or box coupling
feature that 1s configured to couple to a first coupling
component coupling feature of a first conduit or box; and
a second coupling component disposed 1n the second bot-
tom opening of the second housing body piece, wherein
the second coupling component comprises a second
conduit or box coupling feature that 1s configured to
couple to a second coupling component coupling feature
ol a second conduit or box,

wherein the first housing body piece and the second hous-
ing body piece provide protection with respect to harm-
ful effects on an electrical equipment disposed within a
cavity formed by the first housing body piece and the
second housing body piece due to ingress of water.

2. The liquid tight electrical housing of claim 1, wherein
the first top opeming of the first housing body piece comprises
a third coupling component coupling feature that couples to a
first housing body piece coupling feature of the first coupling
component.
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3. The liquid tight electrical housing of claim 2, wherein
the third coupling component coupling feature of the first
housing body piece and the first housing body piece coupling
feature of the first coupling component comprise mating
threads.

4. The liquid tight electrical housing of claim 1, further
comprising;

a sealing member disposed between the first coupling com-

ponent and the first housing body piece.

5. The liquid tight electrical housing of claim 1, further
comprising;

a sealing member disposed between the second coupling

component and the second housing body piece.

6. The liquid tight electrical housing of claim 1, further
comprising:

a sealing member disposed between the first housing body

piece and the second housing body piece.

7. The liguid tight electrical housing of claim 1, wherein
the housing coupling feature of the first housing body piece
and the complementary housing coupling feature of the sec-
ond housing body piece comprise mating threads.

8. The liguid tight electrical housing of claim 1, wherein
the first conduit or box coupling feature comprises mating,
threads.

9. The liguid tight electrical housing of claim 1, wherein
the second conduit or box coupling feature comprises mating,
threads.

10. The liguad tight electrical housing of claim 1, wherein
the second housing body piece rotates freely with respect to
the second coupling component.

11. The liqud tight electrical housing of claim 1, wherein
the first housing body piece and the second housing body
piece Torm a sphere when coupled to each other.

12. An electrical system, comprising:

a first conduit or box comprising a first peripheral wall that
forms a first cavity and a first coupling component cou-
pling feature disposed in the first peripheral wall,
wherein the first cavity has disposed therein a first elec-
trical cable:

a second conduit or box comprising a second peripheral
wall that forms a second cavity and a second coupling
component coupling feature disposed in the second
peripheral wall, wherein the second cavity has disposed
therein a second electrical cable; and

a liquid tight electrical housing disposed between and
coupled to the first conduit or box and the second conduait
or box, wherein the liquid tight electrical housing com-
Prises:

a first housing body piece comprising a third peripheral
wall having a first top opening and a first bottom
opening, wherein the first bottom opening comprises
a housing coupling feature;
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a second housing body piece removably coupled to the
first housing body piece, wherein the second housing,
body piece comprises a fourth peripheral wall having
a second bottom opening and a second top opening,
wherein the second top opening comprises a comple-
mentary housing coupling feature that removably
couples to the housing coupling feature of the first
housing body piece;

a first coupling component disposed 1n the first top open-
ing of the first housing body piece, wherein the first
coupling component comprises a first conduit or box
coupling feature that couples to the first complemen-
tary coupling feature of the first conduit or box; and

a second coupling component disposed in the second
bottom opening of the second housing body piece,
wherein the second coupling component comprises a
second conduit or box coupling feature couples to the
second complementary coupling feature of the second
conduit or box,

wherein the first electrical cable and the second electri-
cal cable are coupled to each other within a third
cavity formed by the first housing body piece and the
second housing body piece, and

wherein the first housing body piece and the second hous-

ing body piece provide protection with respect to harm-

ful effects within the third cavity on the first electrical
cable and the second electrical cable due to ingress of
water.

13. The electrical system of claim 12, wherein the first
clectrical cable and the second electrical cable are accessed
by decoupling the first housing body piece and the second
housing body piece.

14. The electrical system of claim 12, wherein the second
conduit or box 1s rigid conduit or rigid box.

15. The electrical system of claim 14, wherein the rigid
conduit or rigid box 1s at least partially encased, at least 1n
part, 1n concrete.

16. The electrical system of claim 12, wherein the first
clectrical cable 1s a cord grip to attach to a photovoltaic solar
system.

17. The electrical system of claim 12, wherein the first
housing body piece 1s fixedly coupled to the first coupling
component, and wherein the second housing body piece
freely rotates with respect to the second coupling component.

18. The electrical system of claim 12, wherein the first
conduit or box 1s flexible.

19. The electrical system of claim 12, wherein the liquad
tight electrical housing 1s located under water.

20. The electrical system of claim 12, wherein the liquad
tight electrical housing 1s located 1n a hazardous location.
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